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Changes in soil acidity forms
Soil acidity forms for the 0-400 cm profile
The soil acidity forms, averaged for the investigated depth of the 0-400 cm profile, were significantly affected by the type of fertilizer combination. The independent effect of the factor mineral fertilization was higher on exchangeable Al 3+ , Ca 2+ and the sum of Са 2+ and Mg 2+ , and significantly lower -on the values of residual hydrolytic acidity and the rate of alkali saturation. The depth of the investigated profile was the factor with decisive effect on all forms of soil acidity. Its effect on the pH values, the residual hydrolytic acidity and the alkali saturation degree was over 90 %. Significantly lower was its influence on the exchangeable Al 3+ (22.5%) and the sum of exchangeable Са and Mg (45.8%). Fert.variants (A) Depth (B) Fert.variants * Depth
Fig. 1. Power of factors influence
In spite of the maximum degree of significance of the effect of mineral fertilization on the forms of soil acidity, the amplitude of variation of the separate indices was not so well expressed as in the separate soil layers up to 400 cm down the soil profile. Averaged for the fertilization variants, pH varied from 6.35 (10-20 cm) to 8.53 (260 -300 cm). Soil reaction increased down the soil profile and at the 4 th meter there was well expressed correlation between the soil layers forming it. It, however, showed similarities to layers 160-180, 180-200 and 200-220 cm. The layers from 220 to 300 cm possessed higher pH values in comparison to the layers of the 4 th meter.
The amount of exchangeable Ca 2+ showed a gradual tendency toward decreasing down the depth profile. Amplitude of variation was from 28.49 cmol c kg -1 (60-80 cm) to 18.79 cmol c kg -1 (380-400 cm). The surface layers 0-10 and 10-20 cm had lower content of exchangeable Ca 2+ in comparison to the layers under them up to depth of 100 cm, being more similar to the amounts found in the 2 nd meter. Highest amounts were detected in layers 60-80 cm and 80-100 cm.
The amount of exchangeable Mg 2+ had a clear tendency toward increasing down the soil profile, being highest in the 340-360 cm layer (8.10 cmol c kg -1 ). In the trial field, layers 80-100, 120-140 and 60-80 cm had lowest content of exchangeable Mg 2+ -about 1-2 cmol c kg -1 . The surface layers within the 1 st meter were comparatively richer in it, but their content considerably conceded to the content in the deeper layers of the 3 rd and 4 th meter.
The sum of the two exchangeable cations down the profile varied from 25.38 cmol c kg -1 (120-140 cm) to 30.51 cmol c kg -1 (60-80 cm). The surface layers (0-10 cm and 10-20 cm) had lower sorption capacity, ∑Ca+Mg and degree of saturation with bases than the 0-20 cm layer according to the trial beginnig. According to Nankova (2005, Personal Communication) at the start of this long-term experiment the values of these parameters were 34,44 cmol c kg -1 , 30,80 cmol c kg -1 and 91,2% respectively. Further down the profile the sorption capacity www.intechopen.com
Agricultural Science 100 decreased. What is very impressive is that it significantly increased in the 4 th meter regardless of the occurrence of Ha in the 360-380 and 380-400 cm layers. The main reason for this is the higher amount of exchangeable Mg 2+ in the 4 th meter, which makes it very distinctive from the layers above it.
The degree of saturation with bases was lowest in the surface layers 0-10, 10-20 and 20-40 cm due to the intensive anthropogenic activity on the one hand, and on the other -due to the presence of plants. From the 40-60 cm layer the values of this index increased. In the entire 2 nd meter the degree of saturation with bases was more than 99 %, and in the third meter it was 100 %. This value remained the same in the upper part of the 4 th meter but in the layers 360-380 and 380-400 cm decreased slightly and was closer to the values registered in the 2 nd meter. The reason for this is the occurrence of residual hydrolytic acid in the lower part of the 4 th meter.
The separate meters up to depth 400 cm, as well as the sub-layers (horizons) at each meter (every 20 cm) affected to a maximum degree of significance the investigated indices characterizing the soil acidity forms in the investigated fertilization variants. meter, besides the visually distinct coloration of these layers, was once again the occurrence of residual hydrolytic acidity, comparatively high increase of the content of exchangeable Mg 2+ in comparison to the 3 rd meter (62.6 %). Averaged for this depth, a higher sum of exchangeable bases was determined in the trial field in comparison to the 2 nd and the 3 rd meter, as well as higher sorption capacity of soil.
In spite of the average data for 400 cm, 40 years mineral fertilization caused a big difference on the forms of soil acidity accorfing to kind of fertilizer variant. The differentiation between variants of fertilization is very well expressed (Table 3) . Soil reaction varied in narrow limits, but in spite of this it was established decreasing of pH in variants N 180 P 60 K 60 и N 60 P 180 K 0 according to the control variant. By the Waller-Duncan test there were established a very well expressed differences in all soil acidity forms, as well as in degree of saturation.
The lowest values of residual hydrolytic acidity (H 8,2 ) were registered in the variant with independent fertilization with 180 kg P 2 O 5 /ha (0.87 cmol c kg -1 soil). Residual hydrolytic acidity is one of the forms strongly affected by the long-term mineral fertilization, especially in the variant with N 180 P 60 K 60 (1.36 cmol c kg -1 soil). High amplitude of variation was determined for residual hydrolytic acidity down the soil profile: from its complete lack to 5.90 cmol c kg -1 soil. As was shown the highest values were established in the surface layers, 0-10 and 10-20 cm, which are most influenced by the agronomy practices fertilization and tillage.
The strongest evidence for the high effect of the long-term mineral fertilization with various norms and ratios on the agrochemical condition of the slightly leached chernozem soil in the trial field was the occurrence of exchangeable Al 3+ in the soil absorption complex. It was detected in the surface layers (0-10 and 10-20 cm) in the variants N 180 P 0 K 0 and N 180 P 60 K 60 . It was not present in the soil absorption complex further down the profile. The variant with independent nitrogen fertilization with 180 kg/ha has the lowest ∑ Са+Mg and the lowest value of sorption capacity. Intensive mineral fertilization with N 180 P 60 K 60 caused decreasing of degree of saturation with bases.
Compare the changes of soil acidity forms after 30 th and 40 th years mineral fertilization
For the first time in Bulgaria in such long-term trial we compared the obtained results for the individual indices which characterize the forms of soil acidity for the end of the 30 th and the end of the 40 th year since the initiation of the experiment in some of the variants to 60 cm depth.
At the end of the 40 th year, the tendency towards lower values of pH and sorption capacity of soil became more prominent to various degrees according to the type of fertilization variant . This tendency was most evident in the variant with N 120 P 120 K 120 , where a decrease with 17.2 % according to the end of the 30 th year was determined.
A serious change was observed also towards decrease of the values of acidity on the strongly acid positions (T CA ) of the soil adsorbent with the increase of the duration of mineral fertilization in the above variants, and respective significant increase of this acidity, but this time on the slightly acid positions of the soil adsorbent. The indicated change led also to decrease of the rate of alkali saturation. The decrease varied from 4.4% (N 120 P 0 K 0 ) to 8.1% (N 120 P 120 K 120 The changes caused by the long-term agricultural usage of the land concerned also changeable Ca and Mg and their respective sum (Table 5) . During the last investigated period changeable Са 2+ decreased in all tested variants, most strongly in the variants treated annually with N 120 P 120 K 120 . The check variant (N 0 P 0 K 0 ), as well the variants with independent nitrogen fertilization, were less affected by this process. The amount of exchangeable Са 2+ at the end of the 40 th year averaged for the investigated variants was 88.76 % from the amount at the end of the 30 th year. A tendency was found towards lower amounts of exchangeable Mg 2+ in the check variant and the variants with independent nitrogen fertilization, and towards significant increase in the variant with systematic balanced introduction of the main macro elements (N 120 P 120 K 120 ). At the end of the 30 th year the investigated variants were characterized with a mean content of exchangeable Mg 2+ of 3.66 cmol c kg -1 soil, and at the end of the 40 th year -of 3,05 cmol c kg -1 soil. The comparison of the results for ∑ Са+Mg revealed their decrease with averagely 12 % according to the data from the end of the 30 th year, the decrease being greatest in the variant N 120 P 120 K 120 . At the end of the 40 th year the acidity on the highly acid positions averaged for depth 0-60 cm was 23.77 cmol c kg -1 soil, compared to 32.58 cmol c kg -1 soil at the end of the 30 th year, i.e. there was a decrease with 27.04 % (Table 5) . pH variations affected most strongly the 20-40 cm layer. The established negative tendencies affected the 40-60 cm layer as well, where a significant decrease of the sorption capacity of soil was determined: with 9.6 % according to the values at the end of the 30 th year.
At the same time the acidity on the slightly acid positions strongly increased in all three layers, the mean increase being almost three times higher, and affected mostly the 40-60 cm layer. These results also concern the rate of alkali saturation, which, too, demonstrated a tendency towards decrease. The decrease was highest in the surface 0-20 cm layer (8.1 %), in the 20-40 cm layer (6.5 %) and in the 40-60 cm layer (4.1 %). Table 7 . Comparison of changes in the exchangeable cations between the 30 th and the 40 th year from the trial depending on the depth of soil layer
Changes of the soil mineralization ability after 40-years mineral fertilization
Transportation, redistribution and transformation of nitrogen down the soil profile was affected by a number of factors such as the structure of soil units, aeration, macro pores, composition, amount and depth of post harvest residue incorporation, mineral fertilization and nitrogen norm, mineralization of organic substance, leaching, productive moisture, etc (Goldbi et al., 1995; Karlen et al., 1998) . The size of the nitrogen norm is significant for agricultural production under moist, semi-dry and dry conditions to obtain acceptable balance between economic and non-economic part of the produce and avoid possible losses (Cantero-Martinez et al.,1995) . It is well known that the availability of the nitrogen from the mineral fertilizers depends strongly on the type of the nitrogen source, the soil type, the crop, the fertilization norm, etc. Many farmers tend to apply higher nitrogen norms to ensure higher yields (Franzluebbers et al., 1999) . This in many cases is not necessary due to changes in the distribution of the nitrogen in the surface of the soil profile and its improved mobility (Rice et al., 1986) .
The ability of soil to nitrify nitrogen under optimal conditions was significantly affected by the mineral fertilization and the investigated layer up to depth 400 cm (Table 7) . During all three investigated periods of increasing incubation, this effect was significant to a maximum degree both under the independent influence of the investigated factors and under their interaction. Table 8 . Variance analysis of the mineralization ability during a 40-year period of investigation
The depth of the soil layer was the factor with higher effect on the values of the soil's mineralization ability in comparison to mineral fertilization during all three incubation periods ( Figure 1) . The longer the period of incubation was, the higher its effect, reaching a maximum at 28-day incubation. Regardless of a slight decrease in the effect of this factor at 56-day incubation, the longer incubation had higher effect on the obtained results in comparison to 14-day incubation. The effect of mineral fertilization was lowest in the second incubation period and slightly increased in the third incubation period. The long-term mineral fertilization affected the amount of the established NO 3 -N to a highest degree at 14-day incubation. The same was valid for the interaction between the two factors. The distribution of the amount of nitrified nitrogen averaged for the periods of incubation by meters down the soil profile showed interesting results ( Table 9 . NO 3 -N content by meters down the soil profile (mg NO 3 -N/1000 g soil)
The effect of mineral fertilization of the different variants averaged for depth 0-400 cm and the incubation periods was strongly expressed depending on the norms and ratios between the three macro elements ( The check variant (N 0 P 0 K 0 ) reflected the natural fertility of Haplic Chernozems in the trial field after its long-term cultivation. The check variant had lowest content of NO 3 -N after incubation among all tested variants. The fertilization variants were well differentiated on the basis of the total amount of NO 3 -N after incubation. The independent nitrogen fertilization with increasing norms was accompanied with proportional increase of the amount of nitrified nitrogen, the values of which fell within separate groups of higher orders, compared one to another.
When combining nitrogen with phosphorus and potassium depending on the norms and ratios between the three elements, the 4-m soil layer had variable capacity to supply nitrates as a result from incubation. Highest amounts of this inorganic nitrogen form were found after systematic application of N 180 P 60 K 60 -21.63 mg NO 3 -N/1000 g soil. The systematic application of N 120 P 120 K 120 for a period of 40 years showed lowest amounts of nitrified nitrogen following the check variant. Averaged for the 4-m soil profile, they were lower than the amounts after independent application of the same nitrogen norm. The main reason for this was that after this type of fertilization the highest yields from wheat were obtained, averaged for the 40-year period of investigation, which, on its part, was an indication for their uptake and respective realization into cash crop. The results with regard to the nitrification capacity from the analysis of this fertilization variant revealed considerable similarities to that of the check variant. The comparatively low amounts of nitrified nitrogen after systematic fertilization with N 120 P 120 K 120 , combined with high agronomy effect, showed that this fertilization combination can not lead to accumulation of inorganic nitrogen in soil (in nitrate form) down the soil profile.
The incubation periods of soil under conditions favorable for the nitrification process also significantly affected the values of nitrified nitrogen (Table 10 ). With the longer incubation periods, the mean total amount of nitrified nitrogen increased with increasing the days of incubation. This lead to clear differentiation of the incubation periods and to formation of the results into separate groups. Table 11 . Mean content of NO 3 -N according to the incubation period (mg NO 3 -N/1000 g soil)
Days of incubation
Changes of the soil organic matter after long-term mineral fertilization
Carbon concentration along the soil profile to 400 cm depth
Systematic mineral fertilization carried out for 40 years in two-field crop rotation (wheatmaize) affected the content of Ctotal deep down the profile of the slightly leached chernozem soil. Annual fertilization with N180P60K60 during 40 years contributed most for the increase of its content at average depth 0-400 cm. Independent nitrogen fertilization with increasing norms, especially with 120 and 180 kg N/ha, had low effect on the content of Ctotal, averaged for depth 0-400 m (Fig 4) . This type of fertilization contributed less to the total carbon reserves in soil, averaged for the 60 cm layer. The fertilization variants involving phosphorus and phosphorus plus potassium in the norms and ratios investigated in this study had more significant effect on the increase of these reserves; in this case there was an average increase with 18.7 % in comparison to the check variant without fertilization.
Along the soil profile, the sub-depths forming the 3rd meter had lowest Ctotal (respectively humus). No differentiation affected by the fertilization variant was found in this zone. The layers comprising the 4th meter had higher Ctotal content in comparison to the 3rd meter, and the differentiation in its content depended on the applied fertilization variant. 
Soil organic mater composition along the soil profile to 400 cm depth
The variance analysis of the composition of the soil organic substance down the layers of the soil profile up to depth 400 cm revealed the dynamics in the degree of significance of the changes of C in the respective groups and fractions as a result from the long-term mineral fertilization. Although the indices of variations of the respective fertilization variants were not significant, the established differences between the investigated fertilization combinations were significant to a maximum degree, averaged for depth 0-400 cm. Table 12 . Variance analysis of the soil organic matter composition after a 40-year mineral fertilisation Organic C of soil was also subjected to dynamic changes averaged for the entire 4 m depth. In this index the differentiation between the variants was less expressed in comparison to total C. Its amount was lowest in the untreated check variant.
Depth cm Corganic
Highest differentiation in the content of organic C according to the type of the fertilization variant was established in layers 40-60 cm and 60-80 cm, and lowest variation was found in the 260-280 cm layer.
The independent nitrogen fertilization with 180 kg N/ha contributed most significantly to the increased amount of C organic averaged for a considerable depth down the profile. In this case, however, С humin had lowest values. A similar tendency was found in the independent nitrogen fertilization with 120 kg N/ha, as well. In these two variants the amount of С humin , also called "guard of humus", was below the level of the check variant. The independent nitrogen fertilization with 60 kg N/ha, the independent phosphorus fertilization with 180 kg P 2 O 5 /ha, the combination between them and the systematic balanced introduction of NPK at norm 120 kg/ha did not in practice affect the insoluble fraction of organic substance of soil under systematic agricultural cultivation of the land. Not only in the respective layers, but also in the entire 0-400 cm depth, the long-term independent nitrogen fertilization with 120 and 180 kg/ha lead to lower amounts of the insoluble residue. This is valid to a higher degree for the norm 180 kg/ha. Lowest differentiation in the values of Cresidue between the fertilization variants was determined in the 320-340 cm layer. Highest variations between the fertilization variants were established in the 0-20 cm, 60-80 cm and 380-400 cm layers.
The systematic introduction of N 180 P 60 K 60 had most significant contribution for C residue increase average for 0-400 cm profile. Table 14 . Content of C residue by layers up to 400 cm according to the fertilization variants
The percent of C organic in comparison to C total of soil varied within a wide range: from 43.11 % in the variant with N 180 P 60 K 60 to 71.51% in N 18 P 0 K 0 . With the exception of systematic introduction of N 180 P 60 K 60 , all other fertilization variants involved in the study contributed to the higher percent of the total humus substances in C total of soil. The results from the investigation on the changes of organic C of soil showed that the independent nitrogen fertilization, especially with annually applied high norms, had a strong negative effect on the mobility of the organic substance and caused serious decrease of the percent of carbon in the insoluble residue.
The carbon of humic and fulvic acids (HA and FA) also varied considerably depending on the mineral fertilization (Fig.5) . Regardless of the lower values of C of HA and FA down the soil profile, the variations between the fertilization variants were significant to a maximum degree, averaged for 0-400 cm depth. They were not significant for C-HA in the 0-40 cm layer and for C-FA in the 200-220 cm and 240-260 cm layers. Highest differentiation in the values of C-Ha between the fertilization variants was found in the 80-100 cm and 360-380 cm layers, and of the values of C-FA -in the 360-380 cm layer. Averaged for the investigated depth of 400 cm, variant N 180 P 0 K 0 had highest content of C-HA, exceeding the check variant with 24.9 %. A considerable increase of C-FA according to the check was determined after systematic application of N 180 P 0 K 0 -with 60.1 %, of N 60 P 180 K 0 -with 72.3 %, and of N 180 P 60 K 60 -with 70.0 %.
www.intechopen.com The variants with independent introduction of all three nitrogen norms as well as of phosphorus had more C in HA in comparison to the check, as well as the variants with combinations of the main macro elements. The differentiation with regard to C content in FA was even better expressed. The check variant and the independent nitrogen fertilization with 60 and 120 kg N/ha had lowest amounts. In all other variants with combinations of the three macro elements, as well as in independent introduction of the highest nitrogen norm, the amount of FA increased. It reached maximum values after systematic application of N 60 P 180 K 0 , similar to the fraction of aggressive FA. Averaged for this high depth profile, a tendency was observed towards higher HA content as a result from the long-term systematic mineral fertilization regardless of the norms and ratios of the main macro elements.
The changes in the content of HA and FA averaged for the 400 cm profile led to distinct differentiation between the fertilization variants with regard to the values of the ratio HA/FA (Fig.6) . Variation was within a wide range: from 1.72 to 3.75. The long-term systematic nitrogen fertilization with 180 kg N/ha in combination with low fertilization norms of phosphorus and potassium determined the type of humus as fulvic-humic, averaged for the investigated depth 0-400 cm. In all other fertilization variants, regardless of the norms and ratios between the macro elements and in the check variant, the values of this ratio were above 2, which determined the type of humus as humic. The similarities found between the separate fertilization variants with regard to the amount of HA linked to calcium were the reason for the lower rate of differentiation in their values. Systematic fertilization with N 180 P 60 K 60 and N 120 P 120 K 120 led to lower amount of HA-Ca, below the level of the check and all other investigated fertilization variants (Fig. 7) . There was a well expressed tendency towards increase of carbon in HA-Ca as a result from the independent phosphorus and nitrogen fertilization, regardless of the nitrogen norm. Averaged for the 400 cm depth, the independent nitrogen fertilization with 180 kg/ha contributed most to the higher carbon in HA-Ca. The greater amounts of C HA were due to this higher content of C in the HA fraction linked to calcium.
As a result from the long-term mineral fertilization averaged for the investigated depth, the degree of humification of the organic substance (OS) varied according to the type of the fertilization variant. The differentiation in the values of this index was extremely high regardless of the similarity and sameness in some of the variants. The 4 m profile had "very high" degree of humification of OS after systematic independent fertilization with 120 and 180 kg N/ha. Only at systematic application of NPK=3:1:1 the rate of humification averaged for the investigated profile was lowest (25.57 %) and according to Orlov and Grishina (1981) can be considered "moderate". In the other variants the values were 30-40 %, which determined humification as "high". It should be noted that in the check variant and in the variant with independent nitrogen fertilization with 60 kg/ha, the humification rate was at the upper limit tending towards "very high", while in the independent phosphorus fertilization and in the variants with N 60 P 180 K 0 and N 120 P 120 K 120 the values were closer to the lower limit.
Averaged for the tested variants of long-term fertilization, the slightly leached chernozem soil in the trial field can be referred to the low humic type according to the classification of Orlov and Grishina. C total was highest in the 0-20 cm layer (1.62 %) and gradually decreased down the 4-m profile. In the last investigated layer (380-400 cm) its content was 0.26 %, but the 260-280 cm layer had lowest content.
Along the entire investigated profile, organic C was represented by humic acids which exceeded fulvic acids. The amount of HA was highest in the 0-20 cm layer and gradually decreased down the profile and at 380-300 cm it was 0.0919 %. Similar to organic carbon (total humic substances, THS), the amount of HA also slightly increased at depth below 300 cm. The above tendencies remained the same with regard to the changes in FA down the profile. According to the classification of Orlov and Grishina (1981) , the slightly leached chernozem soil in the trial field possessed high to very high content of HA, expressed as percent from the organic C in soil. The values of this ratio were more than 80 % at depth from 20 to 80 cm. They gradually decreased down the profile but nevertheless remained within 60 -80 %. The greater part of HA along the entire 400 cm profile was linked to calcium. Down the profile their amount gradually decreased and in the 220-300 cm zone the lowest concentrations were detected. At the 4 th meter their concentration slightly increased. At depth 40-100 cm the amount of HA-Ca was very high (>80 % of HA). At all other depths the percent of HA-Ca/HA was 60-80 % and can be considered high. The amount of C in HA, free and linked to R 2 O 3 , was lower than the amount of the HA linked to Ca and also slightly decreased down the profile, the lowest values being registered in the 320-340 cm layer еspecially at N 180 P 60 K 60 .
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Soil organic matter reserves in depth up to 60 cm
The systematic introduction of macro elements at different norms and ratios during a period of 40 years of cultivation of the trial field lead to formation of different reserves of total carbon in soil at depth up to 60 cm with well expressed differentiation (Fig 8) . The long-term 2-field agricultural use of the trial field without mineral fertilization was characterized with lowest reserves of total C. The independent nitrogen fertilization with increasing norms caused their increase according to the check variant with 12.6 %.This increase, however, was lower than the increase registered in all other variants. Highest reserve in absolute values at the moment of taking samples was found in the variants with 40-year fertilization with N 0 P 180 K 0 and N 60 P 180 K 0 . The main reason for this fact is that besides the variation in the content of total C, respectively humus, variation in the values of the other component was found when determining reserves -volume density of soil. According to Yankov (2007, Personal Communication) , highest values of volume density averaged for the 0-60 cm layer were demonstrated by the variant with systematic introduction of phosphorus (180 kg/ha) -1.43 g/m 3 , and lowest mean values -by the variant with N 180 P 60 K 60 (1,22 g/m 3 ). Over 36 % of the total carbon reserves in soil at depth up to 60 cm were concentrated in the 20-40 cm layer, followed by the layer lying beneath (Table 12 ). Regardless of the low differentiation in the content of total C down the soil profile up to the 60 th cm, the differentiation of the layers according to their reserves was very well expressed. Humus reserves in soil were highest in the 20-40 cm layer. The layer 10-20 cm have a negative C balance according to check variant.
The maximum increase according to the control in 0-10 cm and 10-20 cm layer was established in the variants with N 180 P 0 K 0 and N 0 P 180 K 0 (136,3 and 135,6 %, respectively for 0-10 cm layer and 103,2 % and 105,3 % for 10-20 cm layer).
C kg/m2 Combination between macroelements affected positively the humus reserves in soil. The variant with balanced fertilization N 120 P 120 K 120 contributed enrichement of soil carbon reserves in 40-60 cm layer with 37,1% according to the same layer in check variant. This tendency was established also for long-term fertilization with N 180 P 60 K 60 . 
Conclusion
The systematic mineral fertilization for a period of 40 years with different norms and at different ratios between nitrogen, phosphorus and potassium had high effect on the agrochemical condition of slightly leached chernozem (Haplic Chernozems) down the soil profile.
The soil acidity forms, averaged for the investigated depth of the 0-400 cm profile, were significantly affected by the type of fertilizer combination. The depth was the factor with decisive effect in all forms of soil acidity. Influence of mineral fertilization was higher on exchangeable Al 3+ , Ca 2+ and the ∑Са+Mg, and significantly lower -on the values of residual hydrolytic acidity and the rate of alkali saturation. The amount of exchangeable Mg 2+ had a clear tendency toward increasing down the soil profile Independent long-term mineral fertilization with 180 kg N/ha and with N 180 P 60 K 60 caused the occurrence of exchangeable Al 3+ in the soil absorption complex in the surface layers 0-10 and 10-20 cm. It was not present further down the profile.
The variant with independent nitrogen fertilization with 180 kg/ha has also the lowest ∑Са+Mg and the lowest value of sorption capacity. Intensive mineral fertilization with N 180 P 60 K 60 caused decreasing of degree of saturation with bases.
The value of the pH, sorption capacity, acidity on strongly acid positions and degree of saturation with bases showed a tendency of decreasing at the end of 40 th year of trail beginning comparing the end of 30 th year. In the same way independently of fertilizer variant the acidity on the slightly acid positions is strongly increased.
The mineralization ability down the soil profile was affected to a maximum degree of significance by the mineral fertilization and the incubation. Depth had decisive effect on the value of the index. The maximum effect of this factor was registered after 28-day incubation -92.3 %. The role of mineral fertilization on nitrogen mineralization according to the incubation period was significantly less expressed -9.2 %, 3.2 5 and 4.0 %, respectively. The amount of nitrified nitrogen increased with the longer incubation periods with 52.7 % (28 days) and with 118.8 % (56 days), respectively, in comparison to 14-day incubation. The long-term mineral fertilization with N 180 P 60 K 60 had the highest values of mineralization ability for all three incubation periods. The established strong effect of systematic mineral fertilization regardless of the norm and ratios of nitrogen, phosphorus and potassium on the mineralization ability of soil in comparison to the check variant was highest at depths 0-100 cm and 300 -400 cm.
Systematic mineral fertilization carried out for 40 years in two-field crop rotation (wheatmaize) affected the content of C total deep down the profile of the slightly leached chernozem soil. Systematic use of N 180 P 60 K 60 contributed most for the increase of its content at average depth 0-400 cm. Fertilizer variants N 180 P 60 K 60 and N 120 P 120 K 120 led to lower amount of HACa, below the level of the check and all other investigated fertilization variants. There was a well expressed tendency towards increase of carbon in HA-Ca as a result from the independent phosphorus and nitrogen fertilization, regardless of the nitrogen norm.
The ratio C HA /C FA putted under average for the 400 cm profile to distinct differentiation between the fertilization variants.Variation was within a wide range: from 1.72 to 3.75. The long-term systematic nitrogen fertilization with 180 kg N/ha in combination with low fertilization norms of phosphorus and potassium determined the type of humus as fulvichumic, averaged for the investigated depth 0-400 cm. In all other fertilization variants, regardless of the norms and ratios between the macro elements and in the check variant, the values of this ratio were above 2, which determined the type of humus as humic. Independent nitrogen fertilization, especially with annually applied high norms, had a strong negative effect on the mobility of the organic substance and caused serious decrease of the percent of carbon in the insoluble residue.
As a result from the systematic mineral fertilization in the 20-40 cm layer, higher reserves were formed by the layers lying above and below. Triple NPK combinations (N 120 P 120 K 120 and N 180 P 60 K 60 ) enriched organic mater reserves in 40-60 cm layer.
These results showed that regardless of the intensive agricultural activities and changes of some agrochemical characteristics, slightly leached chernozem soil (Haplic chernozems) in Sough Dobrudzha region in Bulgaria preserved its main genetic characteristics at the lower depths of the soil profile.
The effect of long-term fertilizer treatments on detail nutrient balances, technological quality of crops, concentration of available forms of macro elements and trace elements in soil and plant biomass dynamics and many other aspects of this experiment await detailed analysis.
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